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COAIPLETE SPECIFICATION 

Improvements in of relating to Fluidifying Agents for 
Synthetic Resin Dispersions 

We, PEonNET CoMPAGNiE DE Pkoduits Chimiqxtes et Electrometal- 
LintGiQUES^ a French Body Coiporate, of 23, Rue Balzac, Paris 8e, Fianc^ do hereby 
dedare the invention, for which we pray that a patent may be granted to us, and the 
method by wliidi it is to be petfoimed, to be particularly descrftsed in and by tiie 
5 following statemem: — 5 

This invention fe conowned whh improving the flow pibpexi^ of pksdsols of 
viayi chloride solid polymers suspended in plasticisers therefor. 

VarioiK other ingredients, for examine, stabilisers, fiMexs, |flgments and a)louring 
agents, also in suspension in the plastidser, may be also presmt in the plastisols wiiich 
10 have numerous industrial applications. The commonest applications are the coating of 10 
papers or fabrics and, in general, die covering of ard<des or niaiserials by dipping, 
casting or any odier appropriate means. The plicstisok are also used to produce, by 
moulding, solid or hollow articles having the appearance of rubber. 

The apphcamoas of these plastisok depend very laj^ely upon their flow prtyerties, 
15 particularly their possession of a minimum flow stress, ^lixotropy, viscosity for a given 15 
speed graiHent and variaticoi of viscosity as a function of the sj^ed gtA^xaA 

The main factors which influence these flow properties are: 

(a) tiie chemical nature and tiie ph3^cal state oi the pol3rmer and . of the various 
ingredients accompanying it; 
20 ^) the nature of the plastids^ or plasticisers enq>l(^ed; 20 

(c) the concentrations of the polymer of the plasldcisers and of the various 
ingredients in the su^^ension; 

(d) the agdng of the suspoision as shown by an increase in viscxisity vMdx takes 
place as a function of time; this occurs wore rapidty as the temperature 

25 increases, prc^bly owing to a slow gelatinisatioa at rotmi tempeiatuxe. 25 

Exces^ve viscosity of the plastisols caus^ difficuMes in the use of these products, 
and various efloits Imve been made to r&lucc it. 

According to our invention we provide a plastisol of a vinyl cfak>ride polymer 
suspended in a liquid plastidser wlncfa i^astisoi contaim a proportioiE within die range 
30 of trom 0.1% to 5% by wd^ inch^ve, based on the dty weight of die polymer 30 
presot t, of a fluidifier whidi is a condensation pcoduct of edqriene osdde or {wop^ e ne 
oxide whh an aliphatic diamme whose aliphatic radical is i^tuxated ot unsatoiated, 
is a straight-chain or branched-cfaain nufiod and contaiixs between 2- and 30 caibcMi 
atoms, inclusive, die condensation product being in tiie form of a £ree amine^ or of die 
35 fatty add salt of the free amine. 35 
We have found by {oactical tests that the fiuidifim in accini^aice mAk our 
invoiticHi oonsidershiy low^ the viscosity of the plastisok, and thisr lowering is well 
retained during the course of ageing. Even after storage for a week cnr two at about 
209C, the plastisols in which these fluidifiers have been incoxpomted axe d&tincdy 
40 less viscous dian those \7faich do not contain such floidifiers. 40 
Our fluidifiers indude compounds of the following general fomiulae, and tfadr 
fatty add addition salts: 
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40 



and 



10 



H. CO-<HRj-CH2)x^^_^_^/"2 (,j 

H.(0-CHR|-CH2)y'^ >H-CHRlO)zJt 



•H.(0CHR|-CH2)av^ ^(CH2-CHRiO)c.H 

^"^''N— R~"N — — — — — i 
H.(OCHRi— CH2) ^(CH2-CHRlO)d-H. 



In ihe above fomulae, the symbols hare the follow 

5 R r^iesents a saturated or unsaturated straight-cham or branched chain aliphatic 

group in which die number of carbon atems may vaiy from 2 tso 30; ttds number fe, 
however, preferably 2, 3, 4 or 6; ^ .j 

Rj is either bydxogen or a methyl group, depending upon iTioieiner etojo^ie oxiae 
or propylme oxide is used to fcxcm tiie condensation product; 

10 • a, b, c, d, X, y and 3s m equal or different integen^ 'whidi may range from 1 to 

30, biA \duch are pr^erably betw^ 5 and 12; and 

Rs is a saturated or an tmatnmted, straight-chain or branched aliphatic group 
dxaix^ in which the nunib^ of carbon atoms may vary from 5 to 30, btit is preferably 
between 14 and 18. %m 

15 These fiuidifiers may be added to the mixture bemg treated at the tmie of the 15 

preparation of the pkstisoL Alternatively, they may have previously been mixed with 
one of the oonsritusnts of the placed. The diamines dissdlve readily in most plastrcis^ 
for vinyl chloride polymers and can conveniently be introduced into tibe nmrtuxe m 

20 The fluidifiers may also be incorporated vrith the fillers, pigments and colourmg 20 

agents used, either direcdy or in the form of a solution in a volatile solvent \diich is 
subsequendy eHminated. . - j ^ ^• 

Since the polymers used in the plasdsols are generally OTeoally prq)ared for this 
use it is convenient to introduce the fluidifiers iirto thefe in the calculated quantity, so 
' 25 that laie user can effect the Tn^ving ; wilh the plastidser and to* ihe ingtedknts used 25 
^thout having to concern himself -widi the addition of die fluidifier. 

The incorpoiatitHi of €ie fluidifier into die polymer may tdce place in the course 
of the polymerisation of the monomer. The amine is then introduced into the aucodave 
^ther in die free state or in the form trf a salt of a fatty add, eg. a laurate oe 6. 
30 stearate. « 

It is also possible to add the fluidifier to the latex vvhidi is obtamed after poly- 
merisation, or again it may be incorporated in the dry polymer in the course of the 
crudiing of the latter, chher direcdy c»r in ihe form rf a sc^tkm m a volatile solvent 
which is subsequently eliminated. , ^ ^ ^ ^ ' 

Proportions of fluidifier between 0.5% and 2% dry iveigjit based on ihe ^ 35 
polymer generally give Ihe best results. , . 

Since the fluidifiers of the invention are substantially non-volatdc, they remain 
in the polymer gel V7hen the plasdsol is brought to its gelatmisation tenaperature. This 
is an advantage, because they perform the function of a stabilise" against the action 
of heat in the course of the gelatinisation of the plastidsed mass. 40 

The follovring esomples axe representative of the mventioiL They are ooncerned 
TOtii the wflitgwnf^ of various fluidifieis representative of the invention on a plastisol 
which b composed of 40% by vra^t of neutral ethylhexyl phthalat^ commonly 
knomi as D.O.P., and 60% of polyvinjd diloride which has been spedally prepared 

45 for this use. * . « ^er^r> 

The viscoaty of the pastes obtained was measured m all cases at 25^C^ usmg a 
DRAGE viscometer f " DRAGE " bemg a Swiss Trade Mark), the movhig dement of 
whidi is in the form <» a cross and rotates at a speed of 200 r.pjn. 

The viscoshy variaaion as a function time was observed on two ^)eamens m 
50 eadi case, one bdng tept at 20^0 and the other at SO^C The results of die viscosity 50 
ineasurements are givm hi oeiitipdses and diepe^^ 
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Example I 

Two fluidifiers with structures corresponcKng to formula I above were successively 
employed. ITie fiuidifieiB had beea piepar»l by the condensatioit of ethylene oxide 
with a substitixdon product of trimeihykae diamine yiddiog mnnpn i indff of ifhg 
strucone: 



H.(0CH2XH2)x 
H.C0CH2.CH2)X 



N.(CH2)3N: 



-CCH2.CH20)x, 



R indicating a saturated strmg^ chain containing from 14 to 18 caxbon aitmna and x 
being equal to 3 and 7 respectively; the fluicSfiers were given the refermces D, and D,. 

Each fliddc&r was dissolved in the plasddser bdPore the tatti^ was mized vsidL ihie 
10 vinyl chloride moncMmer. 

The foUowmg results were obtained, 'the figures at the right hand side of tte table 
beli^ the viscosities in cei^poises at 25^C. 
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Table I 



Keeping 
temperatures 
of the 
pastes 




Percentage 
^ of fluidifier 
in proportion 

to die resin 


Elapsed Time 


Fluidifier 


hour 


1 
day 


8 
days 


15 
days 


20**C 
30 X. 


0 


0 


10,900 
10,900 


15,500 
19,700 


16,100 
24,000 


17,000 


20 *C 
30**a 




0.5 


6,400 
6,400 


8,900 
16,200 


13,200 
22,800 




20 X. 
. 30**C 




0.5 


5,400 
5,400 


8,500 
14,000 


12,200 
21,000 


15,000 
24,000 



15 



Apart from the viscosity variations indicated in this table, it is to be noted that 
the standard paste, even vdien freshly prepared, does not flow by itself, while in ihe 
pies^ioe of the fluidifier these i^es flow vdth much greater readmess dum is suggested 
by the viscosity difference after 8 days, for example. 
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Example n 

The fluidifier employed was N,N^^,N^-temhydrosypropyi Xylene diamine: 



20 



[ho. CH CH2J N-CH2.CH2-N— LCH2.CH— OHJ 



20 



25 



which had been obtained by condensing propylene oxide vtdth dimethylene diamine. 

This product, wfaidi was given die xeforence was dissolved in the plasddser 
befcoe the latt^ was mixed with the pol3rvinyl chlcHide powder. The following results 
were obtained, the figures at the lig^t-hand side <^ the table bdng the visoodties in 
centipois^ at 25^C. 
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Table n 



Keeping 
temperatures 
of ^e pastes 


Percentage of 
fluidifier in pro- 
portian to the 
resin 


Elapsed Time 




1 

day 


4 
days 


10 
days 


15 

days 




0 


6,000 
6^000 


5,400 
15,000 


10,200 
17,800 


11,600 
24,000 


13,100 


20 


0.5 


3,600 
3,600 


6,000 
10,500 


7,500 
15,000 


8,400 
17,600 


9,600 
23,000 


20 °C. 

30 


2 


3,000 
3,000 


5,500 
8^600 


6,300 
13,800 


7,100 
16,800 


7,100 
20,200 
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It TviU be seen tbat this product has a leznail^ble effect on ihe fluidity of the 
paste, and that the plasiisol effectively redsts ageing at room temperature. 

Example in 

Two of the fluidiseis employed in the prKedlng Examples were incorporated in 
paste® prepared with a poly-vinyl chloride which is sold for commercial pastes, namely 
" Geon 121," " Geon 121 '* being a Registered Trade Mark of the B.F. Goodridi 
Chemical Go. 

As in Ihe preceding examples, the fluidifiers were dissolved in the plastidser 
(DOP). 

Pastes containing 40-% of the plastidser and 6Q% of Geon 121 were prepared. 
When tested as above ihe following results were obtained, the figures at tiie r^gbt-hand 
dde of the table bemg the viscositi^ in centipoises at 25^C 
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Table IH 



Keeping 




Percentage 
of Fluidifier 
in proportion 
to the resin 


Elapsed Time 


temperatures 
of the 
pastes 


Fluidifier 


hour 


3 
days 


7 
da3^ 


20^C 
30**C. 




0 


5,800 
5,800 


8,600 
17,700 


9,400 
17,700 


20**C 
30**C 


D7 


0.5 


4^00 
4,300 


7,700 
H700 


8,200 
14,700 


20X. 
30**C 


N4 


0.5 


5,200 
5,200 


8,000 
15,300 


8,500 
15,300 



15 « Geon 121 " is a spedal polyvinyl diloiide for plastisols, which aheady contains 

as a fluid^er 2% of a fatty alcohol fraction containh^ from 10 to 14 carbon at<»ns. 
The for^ping table shows therefore that the producte of the present invention can 
further iniprove a plasdsol vAddi already contains a fluidifier. 

Example IV 

20 Two of the fluidifiers appearing in the foregoing examples (D7 and N4), were 

dissolved in various fracdons of the same latex ci a polyvinyl chloride to produce 
pastes with a concentration of 0S% of the fluidifier, calculated on the weigjit of the 
polymer, and the paste was then atcmised. Pastes contaming 40% of plastidser and 
60% of tesin vrae employed. When tested as above, the following results were obtained, 

25 the figures at the right^iand side of the tabk bdng the viscosities at 25%. in centi- 
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TiUBLB rv 



Keeping 

Tniiii ini Liliirnc f\T 
IClUpcralUXwS Ol 

the pastes 




Elapsed Time 


Fluidifier 


i 

hour 


1 

day 


7 

days 


15 

days 


20 

30»C 


on 


5,600 
5,600 


10,700 
17,300 


11^ 
19,400 


11,600 
21,000 


20 "C. 
30 "C. 


D7 


4,900 
4,900 


6,300 

11:200 


8,000 
16,000 


9,400 
17,900 


20 *C 
30°C 


N4 


3j200 
3,200 


8,000 
13,800 


9,300 
15,000 


9,300 
21,000 
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The fluidifying effect i$ pardculady marked in the initial stages^ %tiille it is also 
appreciable after storage for <me or two weeks. 
WHAT WE CLAIM IS: — 

1, A plasdsol of a vinyl chloride -pol3raier suspended in a liquid plasticiser 
whidx plasdsol contains a proportion within ihe range of from 0.1% to 5(% by wd^^ 
inclnsiye^ based <m tiie dry weigiht of the polymer presei^ of a fluidifiCT which is a 
condensation |m>duct of ethylene oxide or propylene oxide with an aliphatic diamine 
whose al^hattc radical^ is saturated or unsaturated^ is a straight-chain or bianched- 
cfaain radical and contains becween 2 and 30 caxbon atoms, inclusive^ die condeiKation 
product Ibeing in the form of a free amine or of the fatty add additio(a salt of the 
ftiee amine. 

2. A {dastisol as cla ime d in Oaim 1 in which the fiuidifier has the formula: 



10 



H. (O— CHR)— CH2) X R2 

^N— 

H. (0— CHRI-CH2) '^(GH-CHRiO)^ 



(0 



15 



20 



25 



in which: 15 
R r^xresents the aliphatic radical ddined in Claim 1; 
Ri represents H or CH^; 

R2 represents a saturatl^ or unsaturated^ straight-chain or branched-cfaain aliphatic 
group of between 5 and 30 carbon atoms^ inclusive; and y and z are equal or 
<^a^ int^exs wiiich range from 11 to 30, indu^ye; or is the fatty add addition 20 
salt of the free amine of formula (I). 

3. A plastisol as daimed in Claim 2 in whicfa R has 2» 3^ 4 or 6 carbcm atc»ns. 

4. A i^sthd as daimed in Oaim 2 or 3 in whicfa y and s xange between 
5 and 12, industve. 

5. A i^astisol as dauned in any of Qaims 2 id 4 in wlndi R3 has betvveen 14 25 
and 18 carbon atoms, indusive. 

6. A plasdsol as daimed in Oaim 1 in whidi tte fluidiSer has the f<Bmuh: 



H.(OCHR|— CH2)a, 
H.(0CHRi— CH2)t>^ 



^CCH2-CHR|0;c.H 

N— R— N 1 

"^(CHa-CHRiOjj.H. 



30 



35 



in whidi: 

Rrqiresents the aliftotLCiadical defined in Claim 1; 30 

Ri represents — Hor-'-<H3;and 
^ a, &, c» and <f are equal or difieient Hitegere which ran^ from: 1 to 30, indusive; 
or is the fatty add adcHtion salt of the amine of formula (D). 

?• A ^sdsol as daimed in Clahn 6 m which R has 2, 3> 4 or 6 caibon atoms. 

8. A piasEisol as daimed in Claim 6 or 7 in whidi a, c and d range from 35 
5 tol2»indiiBtve. * — & ^-f 
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9. A plasdsol as daimsd in any of the preceding Claims in Tdiich the flmdifier 
h 'present in the suspension in a proportion within tl^ range of from 0.5% to 2%, 
inclusive by wei^^ based on die diy weigbt of the polymer. 

10. A plasdsol ^ claimed in any of Claims 1 to 9 in 'wMch tiie plasddser is 
die&yUiezylpSithalate. 

11. A plasdsol as claimed in any <tf die preceding daims ^rtudi contains (me 
or more additional fluidifying agents. 

12. A plasdsol of a viayl chloride polymer suspended in a liquid plasddser as 
clmmpA in- Claim l^ the plastisol being substantially as hereinbefore des^cdbed. 

13. A ptetisol of a vinjl chloride polymer suspended in a liquid plasddser as 
claimed in Claim 1, die plastisol being substantially as hereinbtfore d^cribed with 
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